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This invention relates to electrostatic filtering apparatus 
for the removal of dust-laden gases, of the kind compris- 
ing a Venturi tube in which the gas, previously saturated 
with the vapour of a liquid and supersaturated with a mist 
of fine droplets of this liquid, is submitted to a sudden ex- 
pansion which lowers its temperature to such an extent 
that the vapour carried by the gas condenses on the dust 
particles in the form of a superficial liquid film, the wet 
particles being thereafter ionized by a central ionizing elec- 
trode. Owing to the state of snpersaturation of the gas the 
liquid lilm formed on the dust particles does not evaporate 
immediately in the diverging portion of the Venturi tube 
and the ionized dust particles, which are now in the form 
of droplets with a solid core, are easily precipitated. The 
axial ioni^g electrode is conveniently disposed in the 
diverging portion of the Venturi tube itself in order to act 
on the wet particles in the immediate vicinity of the neck 
of the Venturi. 

The apparatus of the kind above referred to are gener- 
ally satisfactory. However the voltage which can safely 
be applied to the ionizing electrode should not be too high 
in order to avoid arcmg between the said electrode and the 
walls of the filter. This drawback results from the pres- 
ence of the liquid droplets of the supersaturating mist car- 
ried by the gas and also of the wet dust particles. Owing 
to this relatively low voltage, the ionization of the dust 
particles is not effected under the most favourable condi- 
tion and consequently their precipitation may be incom- 
plete. 

The present invention has for its object to avoid this 
disadvantage. In accordance with this invention an elec- 
trostatic filtering apparatus for the removal of dust from 
dust-laden gases, of the kind above referred to, comprises 
means for imparting a high velocity rotational motion to 
the gas in the divergmg portion of the Venturi tube in or- 
der to urge the liquid droplets and the wet particles from 
the central zone which surrounds the ionizing electrode 
towards the outer wall of the Venturi tube. 
^ The means for imparting a high velocity rotational mo- 
tion to the gas in the diverging portion of the Venturi tube 
may comprise a circular set or row of helicoidal vanes 
preferably disposed close to the neck of the Venturi tube. 

In an embodiment of the invention the central ionizing 
electrode is mounted in a secondary Venturi tube disposed 
adjacent the outlet of the diverging portion of the main 
Venturi tube so as to receive the whirling gas issuing there- 
from. 

The electrostatic filtering apparatus according to the in- 
vention may further comprise a gas scrubbing device hav- 
ing its liquid sprayer disposed immediately downstream 
of the central ionizing electrode. 

In the accompanying drawing: 

FIG. 1 is a diagrannnatical longitudinal section of a 
first embodiment of an apparatus according to the inven- 
tion, the said apparatus comprising a single central elec- 
trode which protrudes substantially into the diverging por- 
tion of the Venturi tube. 

FIG. 2 illustrates a second embodunent in which the 
central electrode is disposed within a secondary Venturi 
tube mounted in series with the main one. 

Referring to FIG. 1, reference numeral 1 designates the 
dust-laden gas inlet. Tliis inlet opens into an upper cham- 
ber 2 within which are disposed spraying devices 3 adapted 



to saturate the gas with steam and to supersaturate it with 
a mist of fine liquid droplets. The lower end of this cham- 
ber 2 is connected with the inlet of the converging portion 
4 of a Venturi tube, the diverging portion 5 of which opens 
5 into an elongated collecting chamber 6 in which is dis- 
posed the support 7 of a rectilinear axial ionizing elec- 
trode 8. This electrode 8 protrudes into the diverging por- 
tion 5. The collecting chamber 6 has a lateral outlet 9 for 
the filtered gas, while its bottom comprises an appropriate 
10 discharge device 10 (air lock, valve, etc.) through which 
It IS possible to extract the dust-laden liquid which collects 
in the said chamber 6, 

Immediately below the neck of the Venturi tube 4-5 
there is provided a circular set of row of vanes 11 adapted 
16 to impart a high velocity rotational motion to the gas 
about the vertical axis of the Venturi tube. 
The apparatus described operates, as follows: 
The incoming dust-laden gas from the gas inlet 1 is en- 
tirely saturated with steam within the upper chamber 2 
20 and it is further supersaturated with a mist of fine liquid 
droplets. During its passage through the neck of the Ven- 
turi tube, a substantial portion of the static pressure of 
the gas is transformed into dynamic pressure, i.e. into 
kinetic energy, owing to the considerable increase of the 
25 velocity of the gas. This transformation or expansion of 
the gas takes place adiabatically and it has for its result a 
sudden drop of temperature which causes an important 
condensation of water on the dust particles entrained by 
the gas. These particles thus become covered with a thin 
30 water film and behave as liquid droplets having an inner 
solid core. The vanes 11 impart to this mixture of gas, of 
steam, of fine liquid droplets and of liquid droplets with 
an inner solid core a high velocity rotational motion about 
the axis of the tube, the said mixture thus following in the 
36 diverging portion 5 of the Venturi tube a downwardly di- 
rected helicoidal path. The resulting centrifugal force 
therefore urges the liquid droplets against the wall of the 
diverging portion 5 from the central zone thereof and 
therefore the average amount of moisture is correspond- 
40 ingly reduced around the ionizing electrode 8 which is 
situated at a distance from vanes 11, downstream of the 
latter. The risk of an arc taking place between thb elec- 
trode and the said wall is therefore smaller and the elec- 
tric voltage applied to the said electrode may be increased. 
45 The electrostatic field produced by this high voltage ion- 
izes the fine water droplets as also the solid particles cov- 
ered with a water film, thus enhancing their tendency to 
precipitate against the wall of the Venturi tube. The drop- 
lets form on the said wall a continuous liquid film which 
60 flows downwardly together with the dust particles en- 
trained. This liquid with solid particles in suspension col- 
lects m the lower end of the collecting chamber 6 from 
which it may be evacuated through the discharge device 
10 when desired. 
65 In the embodiment of FIG. 2 there is provided a sec- 
ondary^ Venturi tube 12, of relatively short length, dis- 
posed immediately downstream of the main Venturi tube 
4-5. The central ionizmg electrode 13 is mounted axially 
within this Venturi tube 12, the said electrode being real- 
00 ized in the form of a conical network supported by an 
appropriate support 14. 

The secondary Venturi tube 12 opens into a lower col- 
lecting chamber 15 which houses a conventional gas scrub- 
ber comprising a sprayer 16 adapted to cooperate with 
55 precipitating surfaces 17. The filtered gas outlet 9 opens 
below surfaces 17, while the lower end of the collecting 
chamber 15 is connected with an appropriate discharge 
device which, in the example illustrated, is realized in the 
form of a conduit 18. 
70 The operation is substantially as described with refer- 
ence to FIG. 1, with this difference that the ionizing elec- 
trode 13 is situated in a zone in which the gas is sub- 
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niitted to a second expension and to a second transient 
cooling, and in which therefore dust particles are more 
surely surrounded with a water film while being urged to- 
wards the outer wall by centrifugal force, the latter being 
particularly high in the neck of the secondary Venturi tube 
owing to the reduced diameter thereof, it being recalled 
that in such a case the rotation of the fluid column takes 
place according to the so-called irrotational regime in 
which the linear velocity is inversely proportional to the 
radius of rotation. The sprayer 16 is situated in the electric 
field between the ionizing electrode 13 and the precipitat- 
ing surfaces 17. It therefore attracts electrostatically the 
wet dust particles which may have escaped precipitation 
against the wall of the secondary Venturi tube 12. 
I claim: 

1. An electrostatic filter for the removal of dust par- 
ticles from a dust-laden gas, comprising a casing having 
an upper chamber having an inlet for dust-laden gas and 
having an outlet; means in said chamber to saturate said 
dust-laden gas with a vapour of a liquid to obtain a satu- 
rated gas; means in said chamber to supersaturate said sat- 
urated gas with a fine mist of droplets of said liquid to ob- 
tain a saturated and supersaturated gas; a main Venturi 
tube connected with said outlet through which said satu- 
rated and supersaturated gas is caused to pass to be sub- 
mitted to a sudden expansion causing condensation of said 
vapour on said dust particles in the form of a liquid film, 
said main Venturi tube having an axis, a converging inlet 
portion, a diverging outlet portion and an intermediate 
neck portion between said converging inlet portion and 
said diverging outlet portion; a secondary Venturi tube 
disposed downstream of said main Venturi and in line 
therewith and connected thereto to receive said saturated 
and supersaturated gas therefrom, said secondary Venturi 
tube also having an axis, a converging inlet portion, a di- 
verging outlet portion and an intermediate neck portion; 
an ionizing electrode disposed substantially axially in said 
diverging outlet portion of said secondary Venturi tube to 
ionize said dust particles covered with a liquid film, said 
ionizing electrode extending through said neck portion of 
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said secondary Venturi tube but terminating short of said 
diverging outlet portion of said main Venturi tube; means 
to impart a high velocity rotational motion to said satu- 
rated and supersaturated gas about the axis of said main 
Venturi tube in the diverging outlet thereof, said means 
being disposed close to said neck portion of said main 
Venturi tube in said diverging outlet portion thereof; 
means to collect the dust particles ionized by said elec- 
trode comprising a collecting chamber disposed down- 
stream of said secondary Venturi tube and having^ a gas 
outlet and a discharge conduit; a gas scrubber in said col- 
lecting chamber; and precipitating surfaces in said collect- 
ing chamber disposed below the scrubber and above said 
gas outlet 

. 2. In an electrostatic filter as claimed in claim 1, said 
main Venturi tube and said secondary Venturi tube being 
disposed substantially vertically, each with its converging 
inlet portion above its diverging outlet portion. 
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